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© A data transmitting method in the RDS broad- 
casting in which, when a data group of a group unit 
comprising four blocks is inserted into a radio broad- 
casting wave and transmitted, data is effectively in- 
serted into each block and inserted data can be 
effectively used upon reception. According to the 
first feature, high order four digits and low order four 
digits of the PS data of at most eight digits are 
respectively transmitted as the data in the third and 
fourth blocks in each group, so that the broadcasting 
station name can be promptly displayed. As another 
feature, the PI code of the station itself is transmitted 
as the PI code in the first block in one group and, if 
a station which broadcasts a program different from 
the program of the station itself for only a predeter- 
mined time zone exists in the same network stations, 
the PI code of such a station is transmitted as the PI 
code in the third block. 
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BACKGROUND OF THE INVENTION 
t. Field of the Invention 

The present invention relates to a method of 
transmitting data in the RDS broadcasting. 

2. Description of Background Information 

The RDS (Radio Data System) broadcasting is 
a broadcasting service in which, in the program 
broadcasting of a general broadcasting station, in- 
formation relating to the broadcast such as informa- 
tion regarding the program content or the like is 
transmitted as data by a multiplex modulation. The 
transmitted data is demodulated on the reception 
side, so that a desired program content can be 
selected on the basis of the demodulated data, 
thereby services are offered to a radio listener. 

In the RDS broadcasting, a signal of 57 kHz as 
a third harmonic of a stereo pilot signal of 19 kHz 
in a range out of a frequency band of a frequency 
modulated wave is used as a subcarrier. The sub- 
carrier is amplitude modulated into a radio data 
signal by a data signal which is filtered and 
biphase coded carrying information regarding the 
broadcasting such as program content and the like, 
and the amplitude modulated subcarrier is frequen- 
cy modulated into the main carrier for the broad- 
casting. Standards of the above broadcasting 
scheme were proposed by the European Broad- 
casting Union (EBU). 

As will be obviously understood from Fig. I 
showing a base band coding structure of a radio 
data signal, in the radio data signal, data of 104 
bits are processed as one group and are repet- 
itively transmitted through a multiplex transmission. 
One group comprises four blocks each having 26 
bits. Each block comprises an information word of 
16 bits and a check word of 10 bits. Each group is 
classified into sixteen types, that is, Type 0 through 
Type 15 indicated by four bits according to the 
information content. Further, two versions A and B 
are defined for each of the types (0 to 1 5). 

Figs. 2A and 2B show the format of groups of 
the types OA and OB. respectively. In the type OA 
group, a PI code of 16 bits composed of a country 
code, a broadcasting range code, and a program 
code is arranged in a block 1. Various codes such 
as group type code, version code (Bo), traffic in- 
formation broadcasting station identification (TP) 
code, program content identification (PTY) code, 
and the like are arranged in a block 2. Station 
frequency data (hereinafter, abbreviated as AF 
data) of network stations broadcasting the same 
program is arranged in a block 3. Broadcasting 
station name data (hereinafter, abbreviated as PS 
data) is arranged in a block 4. On the other hand. 



in the type OB group (shown in Fig. 2B). only the 
content of the block 3 differs from that in the type 
OA group. Specifically, the PI code is arranged in 
the block 3. That is, the AF data of the network 
5 stations is transmitted by only the type OA group. 
The PS data is transmitted by the type OA and 08 
groups. 

As mentioned above, the AF data of the net- 
work stations which broadcast the same program 
to as the program of the broadcasting station which is 
at present being received is also included in the 
radio data signal of the type OA group. At the time 
of the reception, the AF data and PI code which 
are obtained by the demodulation are retrieved and 
15 stored as an AF list, for instance, in the case 
where a receiving strength of the broadcasting sta- 
tion of the program which is at present being 
received isdecreased due to a disturbance such as 
a multipath interference or the like, another station 
20 in the same network stations is selected on the 
basis of the AF list which has previously been 
stored. Further, a check is made to see if the 
program which was received in accordance with 
the AF list is correct or not by comparing the PI 
25 codes. Thus, the same program can be listened 
always in a good receiving state without being 
influenced by external disturbances. 

On the other hand, the broadcasting station 
name is expressed by at most eight alphabet let- 
30 ters. As will be readily understood from Figs. 2A 
and 2B. as the PS data of at most eight digits 
indicative of the broadcasting station name, in the 
type OA or 0B group, the data of two letters (8 bits 
x 2) is transmitted on a group unit basis. By 
35 transmitting the radio data signal of four groups, 
the data of eight letters is transmitted. To which 
number of PS data in eight letters the PS data in 
the group which is being transmitted belongs can 
be known by checking the content of PS address 
4Q codes (Ci. Co) in the block 2. The transmitted PS 
data-is demodulated on the reception side and is 
displayed as a broadcasting station name by up to 
eight alphabet letters. 

As mentioned above, in the RDS broadcasting 
45 method proposed by the EBU. the PS data is 
transmitted every two letters for four groups on the 
basis of the type OA or 00 group. Therefore, if the 
PS addresses in the block 2 are wrong, start of the 
display of the broadcasting station name by the PS 
so data of up to eight digits will be delayed, for 
example. In a free station or the like which doesn't 
have a station frequency list (AF list) of the network 
stations, in the case of the type OA group, the data 
transmitting ratio decreases because the AF data to 
55 be transmitted in the block 3 does not exist. 

In the same network station, these can exist a 
station which broadcasts a different program for 
only a certain time zone (or time period) so as to 
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temporarily switch from the national network broad- 
casting to a local broadcasting. In such a station, in 
order to distinguish from the other stations in the 
same network stations, the PI code (for instance, a 
part of the code) is changed for only such a time 
zone. 

Now, the PI code transmitted by the station 
which always performs the national network broad- 
casting is expressed by PI. On the other hand the 
PI code transmitted for only a certain time zone by 
the station which performes a local broadcasting 
for only such a time zone is expressed by PP. It is 
now assumed that the program of the station of the 
PI code of PP is being received. When the program 
of the station f PP is being received, for instance, 
if a broadcast;. } region has changed as the move- 
ment of the vehic:^. it will result in the deterioration 
of the receiving state of the PP station. At this time, 
as mentioned above, another PP station is selected 
on the basis of the AF list by comparing the PP 
codes. However, there can be a case where a PP 
station of a good receiving state doesn't exist or 
cannot be found out. In such a case, since the PP 
codes have already been compared, it is also im- 
possible to shift to another PI station in the same 
network stations. 

OBJECTS AND SUMMARY OF THE INVENTION 

The present invention is based on the recogni- 
tion of the drawbacks described in the foregoing 
and it is an object of the invention to provide a data 
transmitting method in the RDS broadcasting in 
which, when the data group in the form of the 
group unit comprising four blocks is transmitted 
while being inserted into a radio broadcasting wave 
and transmitted, data is effectively inserted into 
each block, and upon reception, the inserted data 
can be effectively utilized. 

Another object of the invention is to provide a 
method of transmitting broadcasting station name 
data in the RDS broadcasting, in which the broad- 
casting station name can be promptly displayed on 
the reception side and even in a free station or the 
like having no AF list, without reducing the data 
transmitting ratio. 

Still another object of the invention is to pro- 
vide a method of transmitting a PI code in the RDS 
broadcasting in which at the time of the reception 
of a local broadcasting for example, when the re- 
ceiving state deteriorates, another station in the 
same network stations can be received even if 
another station of the same local broadcasting can- 
not be received. 

According to the present invention there is 
provided a method of transmitting a broadcasting 
station name, in an RDS broadcasting in which a 
data group comprising four blocks is treated as one 



group and the data group of the group unit is 
repetitively inserted into a radio broadcasting wave 
for the transmission, the transmitting method trans- 
mitting broadcasting station name data of up to 

5 eight digits indicative of the broadcasting station 
name which is expressed by up to eight letters. 
The broadcasting station name data is separated 
into the data of high order four digits and the data 
of low order four digits, the data cf the high order 

/o four digits is used as the data of the third and 
fourth blocks in one group, the data of the low 
order four digits is used as the data of the third and 
fourth blocks in another group, and those data are 
respectively transmitted. ID information indicating 

is to which one of the high order and low order data 
the containing data of each group belongs is in- 
serted into the second block of each group. 

In the method of transmitting the broadcasting 
station name data according to the invention, the • 

20 broadcasting station name data of up to eight digits 
is transmitted as the data of the third and fourth 
blocks in each group every four high order digits 
and four low order digits, respectively. On the 
reception side, upon reception of such a special 

25 group, a check is made tp see if the received da;a 
relates to the data of th^ upper four digits or the 
data of the low order four digits. Each data is 
demodulated, so that the broadcasting station 
name is displayed. 

30 A PI code transmitting methoc is provided ac- 

cording to the invention, in an RDS broadcasting in 
which a group of data comprising four blocks is 
treated as one group and the data group of such a 
group unit is repetitively inserted into a radio 

35 broadcasting wave for the transmition. the method 
inserting PI codes of the same network stations 
into the first and third blocks in one and transmit- 
ted, whereby the PI code of the station itself is 
transmitted as a Pi code of the first block. If the 

40 station which broadcasts a program different from 
the program of the station itself for only a predeter- 
mined time zone exists in the same network sta- 
tions, the PI code of such a station is transmitted 
as a PI code of the third block. 

45 According to the PI code transmitting method 

of the invention, for the transmission of the PI 
codes of the same network stations inserted into 
the first and third blocks in one group, the PI code 
of the station itself is transmitted as the PI code of 

so the first block, and if the station which broadcasts a 
program different from the program of the station 
itself for only a predetermined time zone exists in 
the same network stations, the PI code of such a 
station is transmitted as the PI code of the third 

55 block. At the time of the reception, the PI codes of 
the first and third blocks are retrieved and stored 
and either one of the PI codes is compared with 
the received PI code. Therefore, even if the station 
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which is at present broadcasting the same program 
as that of the station itself cannot be selected, 
another station in the same network stations is 
selected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. I is a diagram showing a base band coding 
structure of radio data; 

Figs. 2A and 2B are diagrams showing formats 
of group types OA and Oe. respectively; 
Figs. 3A and 3B are diagrams showing formats 
of group types 9A and 9B to which a transmit- 
ting method of broadcasting station name data 
according to the invention is applied, respec- 
tively; 

Fig. 4 is a block diagram showing an example of 
a fundamental construction of an RDS receiver; 
Fig. 5 is a flowchart showing an embodiment of 
a processing procedure of PS data; 
Fig. 6 is a flowchart showing a part of the 
embodiment of the processing procedure of the 
PS data; 

Figs. 7A and 7B are diagrams showing formats 
of a radio data signal corresponding to the 
group type Os to which a PI code transmitting 
method according to the invention is applied; 
Fig. 8 is a block diagram showing another exam- 
ple of a fundamental construction of the RDS 
receiver; 

Fig. 9 is a flowchart showing an embodiment of 
a processing procedure upon selection of a sta- 
tion based on the Pi code; and 
Fig. 10 is a flowchart showing another embodi- 
ment of the processing procedure upon selec- 
tion of a station based on the PI code. 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS 

An embodiment of the present invention will be 
described in detail hereinafter with reference to the 
drawings. 

Figs. 3A and 3B are diagrams showing the 
format of two kinds of radio data signals to which 
the transmitting method of broadcasting station 
name data according to the invention is applied. 
Each of the two kinds of radio data signals has the 
same base band coding structure as that of the 
conventional example. One hundred and four (104) 
bits are set to one group. One group comprises 
four blocks each consisting of 26 bits. Each block 
comprises an information word of 16 bits and a 
check word of 10 bits and is used to transmit PS 
data. Therefore, the two kinds of radio data signals 
have format constructions corresponding to the 
group types OA and OB shown in Figs. 2A and 2B. 
It is now assumed that the group types are set to. 



for instance. 9A and 9B. 

Upon transmission of the PS data of up to 
eight digits, the PS data is divided into the data of 
high order four digits and the data of low order four 
digits. The PS data (PS 7 to PS*) of the high order 
four digits is transmitted by the type 9A group. The 
PS data (PS 3 to PSo) of the low order four digits is 
transmitted by the type 9B group. In each group, 
the PS data of four digits is arranged in the blocks 
) 3 and 4 every two digits, respectively. The group 
type is discriminated by the group type code ar- 
ranged in the block 2 in a manner similar to the 
conventional method. On the other hand, discrimi- 
nation regarding the high order or low order digits 
s of the PS data is performed by discriminating a 
version A or B on the basis of a version code (Bo) 
arranged in the block 2. Since the high order or low 
order digits of the PS data can be discriminated by 
the version code (Bo), in the case of considering 
o the correspondence between the group types OA 
and OB. The PS address codes (Ci . Co) arranged 
in the blocks 2 in the group types OA and OB are 
unnecessary. Therefore, those two bits can be 
used to transmit another data. 
f5 Fig. 4 shows an example of a fundamental 

construction of the RDS receiver. In the diagram, 
an FM multiplexed broadcasting wave which was 
received by an antenna I is input to a front-end 2, 
by which a desired station is selected and the 
30 signal of the selected station is converted into an 
intermediate frequency (IF). After that, the signal is 
supplied through an IF amplifier 3 to an FM detec- 
tor 4. For instance, the front-end 2 employs a PLL 
synthesizer system using a PLL circuit including a 
35 programmable frequency divider. A frequency di- 
viding ratio of the programmable frequency divider 
is controlled by a controller 13, which will be ex- 
plained later, so that a Station selecting operation is 
performed. A detection output of the FM detector 4 
40 is supplied to an MPX (multiplex) demodulating 
circuit 5 and is separated into audio signals of the 
L (left) and R (right) channels in the case of a 
stereophonic broadcasting. 

On the other hand, by transmitting the detec- 
ts tion output of the FM detector 4 through a filter 6. a 
subcarrier of 57 kHz. which is amplitude modulated 
by a biphase coded data signal, that is a radio data 
signal is extracted and is demodulated by a PLL 
circuit 7. The demodulated output is supplied to a 
so digital the PLL circuit 8 and a decoder 9. In the D- 
PLL circuit 8, clocks for data demodulation are 
produced on the basis of the demodulated output 
of the PLL circuit 7. In the decoder 9. the biphase 
coded data signal as the demodulated output of the 
55 PLL circuit 7 is decoded synchronously with the 
clocks produced by the D-PLL circuit 8. A locking 
state detecting circuit 10 detects locking and unloc- 
king states of the D-PLL circuit 8. Locking ranges 



4 



7 



EP 0 495 136 A2 



8 



of the PLL circuit 7 and D-PLL circuit 8 are 
switched by a detection output of the detecting 
circuit 10. 

Output data of the decoder 9 has the group 
unit of 104 bits comprising four blocks each con- 
sisting of 26 bits as shown in Fig. 1 and is sequen- 
tially supplied to a group/block sync & error detect- 
ing circuit 11. In the detecting circuit 11, synchro- 
nization between the group and the block is per- 
formed on the basis of an offset word of 10 bits 
which were respectively assigned to the check 
word of 10 bits of each block. Further, errors in the 
information word of 16 bits are detected on the 
basis of the check word. The error detected data is 
error corrected by an error correcting circuit 12 at 
the next stage : d, thereafter, it is supplied to the 
controller 1 3. 

The controller 13 is constructed by a micro- 
computer and fetches code information of each 
block in the radio data which is sequentially input 
on a group unit basis, that is, radio information 
regarding the program content of the broadcasting 
station which is at present being received and 
stores into the RAM 14. The controller 13 executes 
a station selecting operation by controlling a fre- 
quency dividing ratio of the programmable fre- 
quency divider (nc: shown) of the PLL circuit con- 
stituting a part of the froni-end 2 on the basis of a 
station selection command from an operating sec- 
tion 15. The receiving frequency of the selected 
station is stored into the RAM 14. A detection 
output of a level detecting circuit 16 for detecting 
that a signal intensity, namely, field intensity has 
decreased to a value of a set level or less on the 
basis of the IF signal level is also supplied to the 
controller 13. When the detection output or the 
level detecting circuit 16 is supplied, the controller 
13 determines that a receiving state of the broad- 
casting station of the program which is at present 
being received deteriorated. Therefore, the control- 
ler 13 controls the frequency dividing ratio of the 
programmable frequency divider so as to select 
another network station on the basis of the as data 
of the network stations which have previously been 
stored in the RAM 14. 

On the other hand, a matrix display device 17 
which can display eight letters such as numerals, 
alphabet letters, etc., is connected to the controller 
13 through a driving circuit 18. Character pattern 
data to be displayed by the display device 17 has 
previously been stored in a ROM 19. The character 
pattern data of a letter to be displayed is read out 
from the ROM 19 by the controller 13 and is 
loaded into a buffer (not shown) in the driving 
circuit 18. so that the corresponding letters are 
displayed by the display device 17. 

A processing procedure of the PS data which 
is executed by the processor of the controller 13 



will now be described in accordance with a 
flowchart of Fig. 5. This processing routine is ac- 
cessed and executed when the process to select a 
desired station was finished, 

5 After the completion of the selecting process of 

a desired station, the processor first fetches the 
output data of the decoder 9 (step S1). A check is 
made to see if the group type of the received radio 
data signal is "9" or not from the content of the 

w group type code arranged in the block 2 (step S2). 
if the group type is not "9*\ the processing routine 
is finished. 

If the group type of the received radio data 
signal is "9", the processor checks to see if the 

is version of the group type 9 is equal to "A" or not 
from the content of the version code (BO) arranged 
in the block 2 (step S3). If the version is "A", the 
PS data in the Blocks 3 and 4 are fetched as the 
PS data (PS 7 to PS*) of the high order four digits 

20 (step S4), If the version is set to O f the PS data in 
the blocks 3 and 4 are fetched as the PS data (PS 3 
to PSo) of the low order four digits' (step S5). Then, 
the processor checks to see if the number n of PS 
data fetching times on a group unit basis has been 

25 set to 2 or not (step S6). If n < 2, the value of n is 
incremented By "+r (step S7). After that, the 
processing routine is returned to step S3. 

If n = 2, this means that both of the PS data of 
the high order and low order digits have been 

30 fatchec. Therefore, the processor sets the PS data 
of '.he high order and low order digits which are 
fetched at this time into PS data D N (step S8). 
Subsequently, a check is made to see if the num- 
ber M of fetching times of the PS data D N has 

35 been set to a predetermined value X {£ 2) or not 
(step S9). If N < X, the value of N is incremented 
by " + r (step S10). After that, the processing rou- 
tine is returned to step S3 and the above pro- 
cesses are repeated. If N = X, the processor 

40 checks to see if all of the PS data Di O w which 

have been fetched so far coincide or not (step 

S11). If any one of the PS data Di D N doesn't 

coincide, the value of M is reset to I (step S12). 
After that, the processing routine is returned to step 

45 S3 and the above processes are repeated. As 
mentioned above, by fetching the PS data M times 
and confirming that al! of the PS data coincide, the 
reliability of the PS data can be raised. 

If all of the PS data Di D N coincide, the 

so processor writes the PS data into a predetermined 
memory area in the RAM 14 (step S13). After that, 
a PS display subroutine for displaying the broad- 
casting station name based on the PS data by the 
display device 17 is executed (step S14). In the PS 

55 display subroutine, the PS data stored in the RAM 
14 is read out and the character pattern corre- 
sponding to the letter indicated by the PS data is 
read out of the ROM 19 and supplied to the driving 
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circuit 18. Oue to this, the broadcasting station 
name is displayed by the display device 17. The 
display content is held until another station is se- 
lected. 

The embodiment has been described above 
with respect to the case of discriminating the ver- 
sion A or B on the basis of the version code (Bo) 
arranged in the block 2 when discriminating wheth- 
er the PS data is the data of the high order digits 
or the data of the low order digits. 

However, two bits ' corresponding to the PS 
address codes (Ci .Co) in the blocks 2 in the 
group types OA and OB can be also used to dis- 
criminate the version A or B. For instance, it is 
defined such that the version A = Ci , CO (0, 0) 
and the version B = C, . Co (1 . 1 )• Fig. 6 shows a 
part of a flowchart showing a processing procedure 
of the PS data in the above case. 

In Fig. 6, the steps to execute the same pro- 
cesses as those in Fig. 5 are designated by the 
same reference numerals. If it is determined that 
the version has been set to A in step S3, the 
processor checks to see if (Ci , CO) = (1. 1) or not 
(step S21). Unless (Ci , Co) = (1.1). it is decided 
that the version has been set to A and step S4 
follows, if (Ci. Co) = (0. 0). it is obviously deter- 
mined that the version is not set to A. The process- 
ing routine is finished. Similarly, if it is decided in 
step S3 that the version is set to D. the processor 
checks to see if (d . Cz) = or not (step S22). 
Unless (Ci . CO) = (0, 0). it is decided that the 
version is set to e and step S5 follows. If (Ci . Co) 
= (O, 0). it is obviously determined that the version 
is not set to B and the processing routine is fin- 
ished. 

As mentioned above, the discrimination regard- 
ing the version A or B by two_ steps by also using 
two bits corresponding to the PS address codes 
(Ci. Co) in the blocks 2 in the group types OA and 
OB, the discrimination about the version A or B, 
that is. the discrimination regarding whether the PS 
data is the data of the high order digits or the data 
of the low order digits can be more certainly per- 
formed. In the embodiment of Fig. 6. in step S21. 
even in the case where (C-. . Co) = (1, 0) or (0. 1). 
it is determined that the version is set to A. How- 
ever, since there is a possibility such that the 
above situation occurs due to errors of data, it is 
determined that the version is set to A so long as 
(Ci, Co) are not equal to (1. 1). thereby permitting 
the data errors. Therefore, in the case where any 
data error is not permitted, a check is made in step 
S21 to see if (Ci . CO) = (0. 0) or not. It is sufficient 
to decide that the version is set to A only when 
(Ci . Co) = (0. 0). The same shall also apply to the 
case of she version B. 

As described above, according to the transmit- 
ting method of the broadcasting station name data 



of the invention, the PS data of up to eight digits is 
respectively transmitted as the data of the third and 
fourth blocks in each group every high order four 
digits and every low order four digits, so that on 

s the reception side, upon reception of a special 
group, by merely checking to which one of the two 
groups of the versions A and B the special group 
belongs, the PS data of up to eight digits can be 
confirmed. Therefore, the broadcasting station 

;o name can be promptly displayed. Moreover, even 
in a free station or the like having no AF list, the 
data transmitting ratio does not decrease. 

Another embodiment of the invention will now 
be described in detail with reference to the draw- 

;s ings. 

Figs. 7A and 78 are diagrams showing formats 
of radio data signals to which the PI code transmit- 
ting method according to the invention was apptied. 
Each of the radio data signal has the same base 
20 band coding structure as that of the conventional 
one. One hundred and four (104) bits are set to 
one group. One group comprises four blocks each 
consisting of 26 bits. Each block comprises an 
information word of 16 Bits and a check word of 10 
25 bits. Each of the radio data signals has a format 
construction corresponding to the group type 0B 
shown in Ftg. 2B. 

In the case where a station which broadcasts a 
different program for only a certain time zone ex- 
30 ists in the same network stations so as to tem- 
porarily switch from the national network broadcast- 
ing to a local broadcasting, the radio data signal is 
transmitted from each of the same network stations 
for such a time zone. The invention has a feature in 
35 the PI code transmitting method in the blocks I and 
3 in one group. The PI code of the station itself is 
transmitted as the PI code of the block I. If a 
station which broadcasts a program different from 
the program of the station itself for only a certain 
40 time zone exists in the same network stations, the 
PI code of such a station is transmitted as the PI 
code of the block 3. In the cases other than the 
above case, the PI code in the block 3 is equalized 
to the PI code in the block I in a manner similar to 
45 the case of the group type 0B. That is, assuming 
that the PI code which is 4 transmitted by the station 
which executes a national network broadcasting is 
set to PI and the PI code which is transmitted for a 
special time zone by the station which executes a 
so local broadcasting is set to Pl\ in the station which 
performs the national network broadcasting, as 
shown in Fig. 7A, the transmission of the PI code is 
executed such that the PI code in the block I is set 
to Pi and the PI code in the block 3 is set to Pl\ In 
55 the station which performs the local broadcasting 
for only a certain time zone, the transmission of the 
PI code is executed such that the PI code in the 
block I is set to Pl\ and the PI code in the block 3 
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is set to PI as shown in Fig. 7B. 

Fig. 8 shows another example of a fundamental 
construction of the RDS receiver. 

The same parts and components as those 
shown in Fig. 4 are designated by the same refer- 
ence numerals and their descriptions are omitted 
here. 

The controller 13 is constructed by a micro- 
computer. The code information of each block in 
the radio data which are sequentially input on a 
group unit basis, that is, the radio data information 
such as PI code, AF data, PS data, and the like 
regarding the program content of the broadcasting 
station which is at present being received are 
fetched and c .\ **ed into the memory 14. A fre- 
quency divic. ratio of the programmable fre- 
quency divide. iot shown) of the pll circuit con- 
structing a part of the front-end 2 is controlled on 
the basis of a station selection command from the 
operating unit 15, thereby executing a station se- 
lecting operation. 

The level detecting circuit 16 to detect the 
reception signal level {electric field intensity) on the 
basis of the IF signal level in the IF amplifier 3 is 
provided. There is also provided a station detecting 
circuit 20 for detecting a reception station and 
outputting a s;at on detection signal when the IF 
signal level ;n :he IF amplifier 3 is equal to or 
higher than a predetermined level and a detection 
output level cr /.hat are called S curve characteris- 
tics in the FM detector 4 !ies witnm a preceter- 
mined level range. The reception signal level which 
is detected by the level detecting circuit 16 and the 
station detection signal which is output from the 
station detecting circuit 17 are supplied to the 
controller 13. 

A processing procedure upon station selection 
in the same network stations based on the PI code 
which is executed by the processor of the control- 
ler 13 will now be described with reference to a 
flowchart of Fig. 9. In a receiving state of a desired 
station, in the case where the PI codes in the 
blocks I and 3 in the radio data signals of the group 
type OB are different from each other, that is. if a 
station which broadcasts a different program for a 
special time zone exists in the same network sta- 
tions, the above processing routine is called and 
executed. On the other hand, it is assumed that the 
AF data which is obtained by demodulating the 
reception broadcasting wave has been retrieved 
and the AF list of the same network stations of the 
broadcasting station of the program which is at 
present being received has already been made in 
the memory 14. 

The processor first discriminates whether a re- 
quest to switch the station to another station in the 
same network stations exists or not (step S101). 
The switching request is generated in the case 



where, for instance, the reception signal level of the 
present receiving frequency is equal to or less than 
a set level. If the switching request has been gen- 
erated, the processor fetches the PI codes (Pli . 

5 PI3) in the blocks I and 3 which are obtained from 
the broadcasting wave which is at present being 
received and the AF data of a receiving frequency 
f d andholds into an accumulator or the like (step 
S102). After that, the AF data of 1 in the list is read 

10 out of the memory 14 in accordance with the 
foregoing AF list (step $103). By outputting the AF 
data to the PLL circuit (not shown) in the front-end 
2, the tuning operation is performed (step S104). 
Subsequently, the processor fetches the PI code 

15 (PIaf) in the block 1 which is obtained from the 
broadcasting wave of the new reception station 
(step SI05). A check is made to see if the P! code 
(PIaf) coincides with the PI code (Pli ) in the block 
1 which was held in step S102 or not (step S106). 

20 If they coincide, the station frequency of the recep- 
tion station is directly set to the new receiving 
frequency and the operating mode is shifted to the 
normal receiving mode. Due to this, if the reception 
station which has been received so far is the sta- 

25 tion which is executing, for instance, a local broad- 
casting, the broadcasting wave of the station which 
is executing the same local broadcasting can be 
subsequently received in the same network sta- 
tions. 

3C On the othe r hand, if it is determined in step 

S106 -hat the PI coaes are different from eath 
other, the processor subsequently checks to see if 
the PI code (PIaf) which is retrieved from the new 
reception broadcasting wave coincides with the PI 

35 code (Pb)in the block 3 which was held in step 
S102 or not (step S107). If the codes coincide with 
each other, the station frequency of the reception 
station is directly set to a new receiving frequency 
and the operating mode is shifted to the normal 

40 receiving mode. Due to this, in the case where the 
reception station so far is a station which is per- 
forming the local broadcasting, even if a station 
which performs the same local broadcasting does 
not exist in the same network stations or cannot be 

45 found out. another station which is performing the 
national network broadcasting can be received in 
the same network station. 

If it is also determined in step S107 that the P! 
codes differ, the processor checks to see if the 

so comparison of the PI codes for the frequencies of 
all of the network stations has been finished or not 
(step S108). If the answer is NO, the processing 
routine is returned to step S103 and the above 
processes are repeated and the frequency of the 

55 same network stations which was first determined 
that the PI codes coincided in step S106 or S107 is 
set to the new receiving frequency. In the case 
where even after the comparison of the PI codes 



7 



13 



EP 0 495 136 A2 



14 



was executed for the frequencies of all of the 
network stations, the station in which the PI code 
which coincides with the PI code (Pli or Pb) in the 
block I or 3 is provided in the block 1 does not 
exist or cannot be found out. the AF data held in 
step S102 is accessed and the frequency is reset 
to the original receiving frequency f d (step S109). 

Fig. 10 is a flowchart showing a processing 
procedure upon station selection in the same net- 
work stations based on the PI code. The steps to 
execute the same processes as those in Fig. 9 are 
designated By the same reference numerals. In the 
embodiment, discrimination regarding whether the 
PI code (PUf) which was fetched from the new 
reception broadcasting wave coincides with the PI 
code (Pli) in the block 1 which was held in step 
S102 or not is performed with respect to the fre- 
quencies of all of the network stations. Only in the 
case where the network station having the co- 
incident PI code does not exist, discrimination re- 
garding whether the PI code (PUf) which was 
fetched from the new reception broadcasting wave 
coincides with the PI code (Pb) in the block 3 
which was held in step S102 or not is executed for 
the frequencies of all of the network stations. 

That is, the processor previously resets a flag 
F (F = 0) indicative of the end of the comparing 
process for the PI code (Pli ) in the block I after 
completion of the process in step S101 (step 

5110) . After completion of the fetching of the PI 
code (PUf) in step S105. a check is made to see if 
the above flag F has been set (F = 1) or not (step 

511 1) . If F = 0. the comparing process to discrimi- 
nate whether the PI code (PI A f) coincides with the 
PI code (Pli ) in the block I or not is executed (step 
S106). If the PI codes are different from each other, 
a check is made to see if the comparison about the 
PI code (Pli ) for the frequencies of all of the 
network stations has been finished or not (step 
Si 12). If NO, the processing routine is returned to 
step S103 and the above processes are repeated. 
In the case where the station having the coincident 
PI code doesn't exist or cannot be found out even 
after completion of the comparison about the PI 
code (Pli) for the frequencies of all of the network 
stations, the processor sets the the above flag F to 
I (step S113). After that, the processing routine is 
returned to step S103. If it is determined in step 
S111 that F = I, the processor executes the com- 
paring process about the coincidence to the PI 
code (Pb) in the block 3 (step S107). If the PI 
codes differ, a check is made to see if the com- 
parison regarding the PI code (Pb) for the fre- 
quencies of all of the network stations has been 
finished or not (step S108). if the answer is NO. the 
processing routine is returned to step S103 and the 
above processes are repeated. 

As described above, according to the PI code 



transmitting method of the invention, when the PI 
code of the same network stations is inserted into 
the first and third blocks in one group and transmit- 
ted, the PI code of the station itself is transmitted 

s as the PI code in the first block and. in the case 
where the station which broadcasts a program dif- 
ferent from the program of the station itself for only 
a predetermined time zone exists in the same 
network stations, the PI code of such a station is 

w transmitted as the PI code in the third block. 
Therefore, when receiving the PI code, the PI 
codes in the first and third blocks are fetched and 
stored and either one of the same network stations 
can be certainly selected by comparing either one 

75 of the PI codes in the first and third blocks and the 
reception PI code. Thus! for instance, when the 
receiving state deteriorated upon reception of the 
local broadcasting, even if the station of the same 
local broadcasting cannot be received, the broad- 

20 casting wave of another station in the same net- 
work stations can be received. 

Claims 

25 1. A transmitting method for transmitting broad- 
casting station name data indicative of a 
broadcasting station name expressed by at 
most eight letters in an RDS broadcasting in 
which a data group comprising four blocks is 

30 treated as one group and the data group at a 

group unit is repetitively inserted into a radio 
broadcasting wave for the transmission, char- 
acterized in that: 

the broadcasting station name data is sep- 

35 arated into the data of high order four digits 

and the data of low order four digits, the data 
of the high order four digits is transmitted as 
the data in the third and fourth blocks in one 
group; the data of the low order four digits is 

40 transmitted as the data in the third and fourth 

blocks in another group; and ID information 
indicating one of the data of the high order four 
digits and the data of the low order four digits 
to which data contained in each group belongs 

45 to is inserted into the second block of each 

group. 

2. A method according to claim 1, wherein said 
ID information is an ID code which is inserted 
so in a position corresponding to the position of a 

version ID code in the second block in each 
group or the position of a PS address code in 
group types OA or OB. 

55 3. A transmitting method of a PI code in an RDS 
broadcasting in which a data group comprising 
four blocks is treated as one group and the 
data group at a group unit is repetitively in- 
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serted into a radio broadcasting wave for the 
transmission, wherein a PI code of the same 
network stations is transmitted as being in- 
serted into the first and third blocks in one 
group, characterized in that: 5 

a PI code of the station itself is transmitted 
as a PI code in the first block, and 

if another station which broadcasts a pro- 
gram different from a program of the station 
itself for only a predetermined time zone exists w 
in the same network stations, a PI code of said 
another station is transmitted as a PI code in 
the third block. 
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